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ObituaryChi-Bin Chien: A TributeAs a child growing up in New Haven, CT
and Palo Alto, CA, Chi-Bin Chien was so
academically gifted that he skipped
straight from the third to the eighth grade
and, at the unbelievable age of 12,
entered Johns Hopkins University as
a Physics major. He was accepted to do
graduate work in Physics at Caltech at
the age of 15 but was considered too
young to enter the program, so he took
a fellowship at Cambridge University for
a year. At 16, he began his PhD studies
with the experimental physicist Jerry
Pine, who had recently turned his atten-
tion to neurobiology and had pioneered
the development of multielectrode arrays
for studies of neuronal networks in vitro.
Chi-Bin’s gift was not just his scintil-
lating brilliance, because underneath he
was a truly motivated scientist who was
prepared to take practical and laborious
steps to reach a distant goal. In the
Pine laboratory, he designed an elegant
apparatus that was sensitive enough
to measure single action and synaptic
potentials in cultured neurons using
voltage-sensitive dyes (Chien and Pine,
1991). Consideration of how the neural
networks in his experimental dishes
made connections with each other
sparked Chi-Bin to choose the area ofChi-Bin Chien: 1965–2011research in which he made most of
his major contributions to knowl-
edge: how the nervous systemwires
up in development.
That he was interested in
exploring this problem in vivo was
the main reason we were lucky
enough to attract Chi-Bin to work
with us at UCSD. Chi-Bin made
a number of remarkable innovations
in our laboratory. For example, he
developed a viewing chamber in
which it was possible to observe
single Xenopus retinal axons
growing in the brain while washing
various pharmacological reagents
in and out as a way of probing the
signaling systems that growth
cones use to navigate correctly.
One of the first interesting findings
that came from this was that growth
cones deprived of filopodia by actin
depolymerizers make navigationalerrors (Chien et al., 1993). He went on to
produce some of themost stunning in vivo
movies of navigating axons (Hutson and
Chien, 2002) and morphogenetic eye
movements (Kwan et al., 2012) and some
of the finest anatomical images of the
developing visual system (see Figure 1).
Striving to find the best system and
approach to make progress into the
molecular mechanisms of neural wiring
in vivo, Chi-Bin did a second postdoc
with Friedrich Bonhoeffer at the Max
Planck Institute in Tu¨bingen. Christianne
Nusslein-Volhard and Friedrich had just
done a major screen for developmental
mutants of zebrafish, and Bonhoeffer’s
laboratory concentrated on those that
affect the retinotectal projection. At the
time Chi-Bin went to the Bonhoeffer labo-
ratory, they had already identified over
a 100 mutants in genes that disrupted
the retinotectal pathway. Some of these
had pathfinding errors, and some had
topographic mapping errors (Karlstrom
et al., 1996; Trowe et al., 1996). This, it
seemed, was the opportunity for which
Chi-Bin had long been preparing himself,
and it was his work on the development
of the zebrafish retinotectal system that
shone so brightly on the developmental
neurobiological community.Neuron 73In 1998, at the age of 32, Chi-Bin joined
the Department of Neurobiology and
Anatomy at the University of Utah. There
he met and quickly fell in love with Niki
Hack, who became his wife. But within
a year he received devastating news. He
had advanced colon cancer that required
surgery and chemotherapy.
This did not dissuade Chi-Bin from
pursuing the most challenging scientific
problems. In the Bonhoeffer laboratory,
Chi-Bin had decided to focus on the
astray mutant, which caused severe
axon pathfinding defects in the brain.
Identifying the molecule encoded by the
astray gene was the task that Chi-Bin
next set for himself. In 2001, he produced
a landmark paper (Fricke et al., 2001)
showing that the astray gene codes for
the Robo2 receptor. Robo had recently
been shown to act as a guidance receptor
for Slit in Drosophila, and it had just been
shown that mammalian Slit2 repelled
RGC axons in vitro. Chi-Bin’s study
brought together the in vitro studies in
mammals and the genetic studies in
Drosophila and showed that, in the verte-
brate visual system, there was a con-
served role for this ligand-receptor
system. Importantly, Chi-Bin went
beyond simply identifying the molecule;, Febrhe did amazing eye transplants
between normal and mutant fish
embryos—the first person to get
such incredibly difficult transplants
to work, though several had tried
before—to show that the Robo2
phenotype was autonomous to the
navigating retinal axons. This extra
effort is whatmade the paper a great
achievement. It set a high standard
for the zebrafish work in this area.
Not only could one determine the
molecules responsible for an axon
guidance phenotype, but one could
also combine the power of zebrafish
genetics and embryology to deter-
mine the specific cells in which the
function of that molecule is essen-
tial. It is gratifying to see that many
zebrafish papers since have used
such a chimeric approach, which is
often critical if one is to differentiate
the molecular systems that directlyuary 9, 2012 ª2012 Elsevier Inc. 413
Figure 1. Topography of the Entire Retinofugal
Pathway in Zebrafish Is Revealed with Red and Green
Fluorescent Dyes
This image produced by Chi-Bin graces the cover of the
textbook Development of the Nervous System (San Diego,
CA: Academic Press).
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earlier to pattern the brain or induce
the guidance systems.
For several years, Chi-Bin was in
remission, and during those years
he became more than a star in the
developmental neurobiology world,
publishing more than 50 papers
that illuminated new molecular
mechanisms of axon guidance and
mapping. He also became a cham-
pion of zebrafish, inventing and
freely distributing new molecular,
optical, and computational tools
to the entire fish community. He
spent his summers with Niki and
their young daughter, Molly, at the
Woods Hole Marine Biological
Laboratory, directing the Zebrafish
Neural Development and Geneticscourse and collaborating generously and
widely with colleagues around the world.
His friend and colleague David Grun-
wald recounts that his cancer returned
at age 38 and, though increasingly
debilitated, Chi-Bin maintained ‘‘an
indomitable optimism. resolutely resist-
ing any limitation of his disease, holding to
a worldview that included the future, even
as he knew he was dying.’’
Chi-Bin was hugely admired and cher-
ished by his colleagues, postdocs, and
students. Although we all recognized his
prodigious intellect, we never felt out-
classed in his presence, because he
listened and interacted with warmth and
patience and on a level that the rest of414 Neuron 73, February 9, 2012 ª2012 Elseus could understand. He was a superb
mentor: approachable, humble, and
gentle. He encouraged and inspired his
students with his commendable style of
generous and principled science. No one
who ever met Chi-Bin will forget his kind
blinking eyes and warm smile. His death
on the 2nd of December, 2011, is a great
loss to developmental neuroscience and
the zebrafish communities, to which he
leaves an enduring legacy as an innovator
and a remarkable human being. The
Chi-Bin Chien Award has been estab-
lished through the zebrafish community
and the Genetics Society of America to
recognize the achievement of an out-
standing graduate student or postdocvier Inc.trainee from any country who has
contributed to the advancement of
the zebrafish research field and
exhibited a spirit of generosity and
openness, qualities that character-
ized and motivated Chi-Bin.
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